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The gene ontology (GO) is a set of three structured vocabu-
laries used by model organism databases to identify the roles
gene products play in the life of an organism. One of these
vocabularies, Biological Process, includes terms and relation-
ships that describe developmental processes. The vocabulary is
designed to be logically rigorous and phylogenetically neutral
so it can be used to computationally ‘reason’ about gene
products within a single species and across multiple species.
Development is particularly challenging to describe because it
encompasses information about not only generic processes, but
also must contain references to anatomical structures and cell
types. Here we describe the strategies that we use to maintain
biological accuracy in the GO by aligning it with external ana-
tomical and cell-type vocabularies. We also present strategies
used by GO curators at the Mouse Genome Informatics Con-
sortium (MGI) to precisely describe the developmental role of
mouse genes. Using several vocabularies in a ‘structured anno-
tation’ format, curators are able to accurately describe not only
processes, but detailed anatomical and cell type information
regarding where the processes are occurring. Finally, we present
an overview of the representation of development captured by
MGI from process-oriented, anatomy-oriented and cell-type
oriented viewpoints. We show the power of this data integration
by identifying developmentally important genes that have been
identified as orthologs of human disease-causing genes and
what developmental processes they may affect.
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Images of structurally complex biological specimens (such
as embryos), stained to visualise biological processes (such as
gene expression) are routinely used in the study of develop-
mental biology. Due to advances in automation technology,
the amount of such data is increasing. For example over
1,000,000 images are now being produced by several in situ
screening projects worldwide. Current methods for identifying
images that display similarities within in situ staining patterns
requires a step where a human must examine every image and
describe using words, the place (i.e. anatomical structure) and
pattern of the signal that is seen. By its nature, this method
tends to be partial and subjective. We have developed a novel
approach for describing gene expression patterns in the mouse
embryo whereby the expression information is directly
transferred from data images of in situ hybridisation or
immunohistochemistry assays into a spatial framework which
constitutes a series of virtual mouse embryos at various stages
of development. In this way, all of the data are spatially
standardised and can then be directly compared en masse
computationally for similarities between the spatial expression
patterns. We have used this method to efficiently identify
groups of images displaying similar expression patterns
(either across the whole embryo or in localised regions of
the embryo) from up to 2500 images and is scalable. The
resource is freely available from http://genex.hgu.mrc.ac.uk/
Emage/database.
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